Background: Peripheral catheters are the most common invasive procedures in patients, and have several therapeutic uses, yet result in infectious and non-infectious complications as well as problems such as pain and bruising, drug and fluid leakage out of the vessels, ecchymosis, hematoma, thrombosis, embolism, infection and phlebitis. Objectives: The aim of this study was to evaluate the complications of peripheral veins catheterization and some related factors at an intensive care unit (ICU) of Susa city. Methods: This descriptive cross sectional study was conducted on 224 catheters in patients, who were hospitalized for at least 48 hours at the intensive care unit. Data was collected through a questionnaire (demographic information, medications, catheter number, catheter site and placement) and a checklist of catheter mechanical complications and phlebitis checklist. Review of the catheter site was done as well (at first, second, third and fourth, twelfth hour). To analyze the data, descriptive and analytical statistics (chi-square and Mann-Whitney) were used, and the significance level was considered as P < 0.05. Results: The highest frequency was found in the age group of 30 to 60 years old. Results showed no significant correlation between age and incidence of complications and phlebitis, the insertion of catheter, and catheter assembly site (P > 0.05). A significant correlation was reported between variables such as type of drugs, catheter survival time, and work shift (P < 0.05). Conclusions: Due to mechanical problems and phlebitis caused by peripheral catheters, choosing the right location and proper care and management of catheters can reduce the risk of complications and prevent overload to the patient and system due to increased skills by using educational programs.
Background
Peripheral venous catheter (PVC) is made of flexible plastic hollow tubes that are placed inside peripheral vessels, are mainly placed in the hand metacarpal vein, cephalic and basilica veins of the forearm (1) . It is the most common invasive procedure in hospitalized patients (2) . It is applied in a wide range of clinical procedures including intravenous administration of drugs, intravenous hydration and transfusion of blood and blood products as well as during surgery, emergency care, and in other situations in which direct access to the blood flow is needed (3) . More than 80% of patients receive intravenous treatments via peripheral venous catheter and prescribing intravenous drugs is an integral part of nursing care (4) . In and phlebitis. The most common complication is phlebitis (9) . Phlebitis is affected by various factors such as catheter size, thickness and length, combination of catheter components, duration of catheter insertion, the number of catheterization, insertion site, drug and solvent concentration, flow rate of drug, sterilization method, type of coating used to fix the catheter and catheter infusion rate and catheter substitution (10) . Rickard et al. (2012) reported that the prevalence of phlebitis was 2.6% to 67.2% (11) . Iranian studies reported phlebitis rate as 54.8% in Tabriz, 67% in Kurdistan, and 85.7 to 98.1% in Tehran (7, 12, 13) .
In addition to infection and phlebitis of peripheral catheters, non-infectious complications such as pain and bruising, patient anxiety, infiltration, inadvertent arterial puncture and injuring a nerve as well as extravasation, ecchymosis, hematoma, thrombosis and embolism are also common (9) . Peripheral catheters often fail or break before the end of treatment, which, according to studies, this rate reaches 33% to 69%, which is often due to accidental extravasation from the main vein or part of the angiocatheter from the vessel (14) . A study by Fletcher (2011) showed that the incidence of thrombosis related to major vascular resulted from peripheral catheter at the ICU in 8.4% and 15% of cases caused pulmonary embolism (15) . It is the catheterization complications that lead to prolongation of hospitalization for on to three weeks and subsequently increase in the cost of treatment from 30,000 to 50,000 dollars. The costs are three to five times more than the cost of hospitalization in public wards and prevalence of deaths is 12 to 25% (16) .
At the ICU, due to the complexity of the patient's condition and treatment process, many electronic devices and equipment, lack of awareness of patients and their dependence on others, increased use of high-risk and life-saving medicines and other medical procedures, peripheral veins catheterization is very important and prescribing intravenous drugs is an integral part of nursing care (4) . From all catheters used in hospitals, 80000 are used at the ICU (16) .
The aim of this study was to evaluate the complications of peripheral venous catheters in intensive care units of Shush Nezam Mafihospital. By presenting the results of this research to health care and education authorities and managers, it is hoped that steps are taken to address problems.
Methods
This was a descriptive cross-sectional study with the sample size calculated as 224 after a pilot study with 95% confidence and accuracy of 5%, which included patients at the Intensive care unit (ICU) and coronary care unit (CCU) of NezamMafi hospital. The total sample size was determined by the following formula: P = 0.3, α = 0.05, q = 0.70,
Data was collected from April to June 2015, during a four-month period. The aim was to determine the effect of catheter indwell time on the development of phlebitis during PVC. Samples were observed on admission and establishing intravenous line and for the next 48 hours. Inclusion criteria included underlying diseases such as leukemia, vascular diseases, immunodeficiency, hemodialysis and dermatitis, having healthy upper limb, the same catheter (angiocatheter) in all patients in terms of the same manufacturer, using alcohol as a disinfectant prior to using catheter, lack of sensitivity to drugs and adhesive. Data were collected using a questionnaire consisting of three parts, namely, 1. Demographic data (age and type of illness), 2. Information related to intravenous therapy, including the type of drugs (antibiotics, serum therapy, anticoagulants, etc.), number of venous catheters (16) (17) (18) (19) , the catheter place (back of the hand, forearm, antecubital, on feet and knees), the venous catheter placement (emergency and non-emergency), 3. A checklist of catheterization complications (bleeding, leakage, ecchymosis, obstruction and extravasation) and signs and symptoms of phlebitis based on visual infusion phlebitis assessment scale (VIPAS), with four grades. Zero indicates the absence of phlebitis signs and symptoms (pain, redness and swelling), score 1 means swelling, rigidity and redness (erythema), untouchable but dangerous vein, score 2 means untouchable but dangerous and red vein, score 3 means red, swollen, painful and palpable vein with rigidity tangible up to around 7.5 cm above the injection site and score 4 means swollen, palpable and painful vein with more than 7.5 cm above the injection site being rigid (20) ; the creation time of phlebitis was also recorded on paper. Patients who were discharged before two day were excluded. The authors developed an Information form on peripheral venous catheter and treatment after review of relevant literature. The form collected data on the number of catheters; anatomical site and frequency of catheter administration per site; use of antibiotics and fluids; duration of catheter use; phlebitis development; phlebitis level; and whether the catheter had instruments like triple taps, vein valve, and Dosi-flow. The SPSS was used for analysis. Descriptive statistics (frequency distribution and mean) and inferential statistics (Mann-Whitney test and the chi-square) were used. For the questionnaire validity, the corrective comments of ten faculty members of the School of NursingMidwifery were used, and also for reliability, Cronbach's alpha test and scientific reliability coefficient were used. Code of the ethical approval was No. U-93186. The study was approved by the ethics committee of the Jundishapur University of Medical Sciences.
Results
The results showed that the mean age of patients was 51.09 with a standard deviation of 21.742, and 17% were younger than 30 years while 33.9% were over 60 years old in CCU and ICU wards.
The most common diagnosis was related to ACS and MI (11.6%), CHF (10.7%) and AF (9.8%) and the least (1.8%) was reported for DKA.
The most common catheterization time was in the morning (45.5%), and the highest incidence of phlebitis 2 (18.85%). In other working shifts, catheterization was done equally at different times, probably due to being busy in the morning and routine replacement of catheters that according to chi-square test, statistical values showed no significant correlation between these two (P = 0.30) ( Table 1) .
The most common location of the catheter insertion was in the back of the hand (41.1%) and the least (2.7%) was the knee; 25% was reported in the forearm and antecubital site and 6.3% on foot, and the most common catheter used was size 20 (pink) (19.6%), size 18 (24.1%), size 22 (6.3%) and size 16. Overall, 39.35% of catheters were replaced before 24 hours, which showed a significant relationship with phlebitis (P = 0.001) ( Table 1) .
In this study, 34.8% received antibiotics and the most frequently used antibiotic was ceftriaxone, vancomycin and meropenem (6.3%) that were significantly associated with the incidence of phlebitis (P = 0.029). Overall, 19.6% of patients, who did not take antibiotics had phlebitis 1 and 2. Furthermore, 24.9% of patients received serum and 25% received anticoagulant drugs, such as heparin, streptokinase and cerebrolysin. For 23.3% of patients, maintenance medication like Lasix serum, nitroglycerin serum and insulin serum were used, and 9% of patients were infused amiodarone serum. Table 2 shows the frequency distribution of venous catheters complications. Most complications (68.8%) were related to infiltration and least (5.4%) to thrombus formation and catheter blockage. In total, 96.42% of catheters with complications showed levels of phlebitis and statistical values showed significant correlation (P = 0.013). Infiltration complications, extravasation and bleeding, thrombus formation and blockage were significantly correlated with phlebitis, but ecchymosis had no significant relationship with phlebitis (P = 0.52). According to chi-square test, no significant correlation was reported between age and incidence of complications (P = 0.36). Table 3 shows the frequency of phlebitis and grading and its relationship with patient's age, which was not significant (P = 0.20). Table 4 shows the phlebitis grading and complication incidence during different hours. More signs of phlebitis were reported in fourth 12 hours. The relationship between complications and some catheter demographic characteristics are shown in Table 1 .
The findings showed that according to chi-square test, statistical values showed no significant relationship between phlebitis and catheter placement method (emergency and non-emergency), (P = 0.79). The highest incidence of phlebitis was reported in the emergency stage and for grade 2 phlebitis.
Discussion
The findings showed that most common time of inserting peripheral venous catheter was in the morning and the average shelf life was two days. The incidence of infectious complications (phlebitis) and noninfectious (leakage, extravasation, ecchymosis and bleeding, blockage) are relatively high. It is remarkable that no significant relationship was found between complications and shelf life of catheter, medications, patient's age and phlebitis degree.
A study showed that more than half of the catheter insertions occur during night shifts and (35%) in the morning, and there was a significant relationship between infiltration and morning shift (p = 0.006), while it was also reported that infiltration during the night shift was 22.5% and phlebitis in the morning shift was 2.6% (39) . In this study, in morning shift, the incidence of infiltration was higher than other side effects, and the relationship was significant in terms of statistical values (P = 0.05). The amount of ecchymosis (P = 0.01) and occlusion (P = 0.02) in the morning is more than other complications and was reported as significant. In this study, the catheter insertion time was more in the morning and infiltration, which is consistent with the mentioned study but there was no statistically significant association, which is probably because of differences in size and location of sampling (Table  1) .
Previous studies showed a significant relationship between old age and incidence of complications, and symptoms of phlebitis and infiltration, where with increasing age, the risk of complications increases, with a significant association (18, 19, (21) (22) (23) . Studies have shown that aging affects the complication rate, which is due to the fragility of patients' vessels (24) . Some studies showed that no significant relationship exists between different age groups and complications (P = 0.79) (25, 26) . In the present study, no significant relationship was found between age and incidence of side effects, which was consistent with other studies; this is probably due to the sample size and study area as well as age group of 30 to 60 years old (middle age), which had the highest frequency, while age was not a risk factor in this study.
In 60.7% of patients, catheter was replaced after completion of this study; hospital's instructions on replacement of the catheter are 48 hours. Infiltration and obstruction has dedicated the highest percentage. In a study by Unbeck, examining the peripheral catheters' complications in 2015, most cases showed obstruction and fluid leakage (20) . Another study in 2011 showed less incidence of obstruction (27) . However, according to a study, infiltration detection is easier than other side effects and is considered in 36% of catheter removals (18) . This difference can be attributed to drugs, type and size of the catheter and personnel skills.
In this study, angiocath replacement time was more in the first 24 hours and was indicative of a greater incidence of complications in the second 12 hours. This study is not in line with the study by Unbeck; catheter survival time was less in infants until removal (fourth 12 hours) due to significant complications in children (20) . The difference in the incidence of complications can be due to lower sample size and studied age group. Studies showed that clinical skill and competency in PVC could reduce the rate of complications (28) . The study of Jackson showed that catheters that require removal before 72 hours have complications such as leakage, infiltration and extravasation (17) . A study by Abolfotouh et al. (2014) reported that from the first 24 to 30 hours complications included extravasation and leakage and on the third day after insertion, all complications were involved (P = 0.0001) (29) . In the present study, type of medication and complying with the standards had some effects on the shelf life of angiocath.
In a study by Tripathi et al. (2008) , it was shown that catheter installation near the joint has a direct relationship with short shelf life and complications (30) . In a study by Pasalioglu, the most common catheter installation area was reported in the forearm (59.9%) and wrist (25.1%). The shelf life of the catheter in this study (42.4%) was less than 48 hours (P < 0.0001), and 31.9% had a shelf life of between 49 and 96 hours (4) that is in line with this study. In a study by Johansson, Webster and Cicolini et al. it was shown that the most common location of the catheter was reported to be the back of the hand and forearm (10, 31, 32) and the antecubital had the highest frequency risk of thrombophlebitis. Akbari showed that there was no difference between the insertion place of catheter and complications (7) . In a study by Nasiryani, the most common catheters used in the study were size 20 (42.72%) and most common insertion place (68.79%) was the forearm (33) . In this study, the most prevalent catheter installation was in the back of the hand and most complications were related to infiltration and phlebitis 2 (35/7%), and no significant correlation was found between the location of the catheter installation and complications according to the chi-square test (P > 0.05) ( Table 1) .
A study showed that the most frequently used catheters were size 20 (37.8%), size 22 (36.6%) and size 18 (22.8%). This study showed that smaller catheters have complications two times more than other sizes (32) . In this study, most side effects were related to catheter size 20 and no difference as in the size of catheter and complications (P > 0.05) due to the use of this type of catheter in the present study.
A survey conducted by Uslusoy (2006) reported that phlebitis rates were very low in the first 24 hours (34, 35) . Pasalioglu (2014) reported a phlebitis rate of 41.2%, and 90.1% had phlebitis grade 2 and 9.9% had grade 3, and it was noted that there is a relationship between shelf life of catheter and antibiotics, gender, anatomical location of catheter and results in phlebitis development (4) . Another study reported the frequency of phlebitis as 1% to 79% (33) . In a study by Nasiryani (2004) , on the incidence of phlebitis in 159 patients, the following complication rates were reported, 16.29% redness, 22.22% tenderness and 44.8% stiffness of the arteries (33) . In this study, the incidence of phlebitis was reported more in the second 24 hours, and the most common type was grade 2 (35.7%). There are various reports of phlebitis incidence and low grades of phlebitis in some studies and the length of incidence time may be a sign of more attention and better training than previous years and staff skills.
Nasiryani reported that the prevalence of superficial phlebitis is increased by taking intravenous antibiotics and decreased with using heparin (33) . Another study reported that direct heparin injection into a vein has a potential impact on thrombophlebitis creation (21) . A study showed that catheters that have anticoagulant (heparin and Urokinase) prevent complications (36) . In another study on examining venous catheters in children, it was suggested that washing the catheter route with diluted heparin once every two weeks prevents complications (37) . In this study, 24% of the catheters with heparin, streptokinase and cerebrolysin were complicated by phlebitis, with statistical values indicating a significant relationship (P < 0.05). In this study, no significant relationship was found between the use of antibiotics and anticoagulant (P = 0.62). Nonetheless, a significant relationship was found among the maintenance drugs (Lasix serum, amiodarone, nitrates and pantoprazole) (P < 0.05). Due to the difference in the results of various studies, other factors may affect the complication incidence that can result in bias.
Inserting a catheter in emergencies is associated with infections due to non-compliance with the conditions for sterilization (1) . In this study, 53.5% of the catheters were associated with complications, which comply with the study by Qorbani that emergency insertion of catheters increases the risk of phlebitis by 2.5 times (38) . Also infectious diseases is one of the factors of suffering phlebitis that may be due to the nature of the disease and antibiotics. In the study by Qorbani, infected patients (74.6%) had phlebitis that matched another study (38) . Given the high prevalence of phlebitis, it is recommended to do further training on how to inset and take care of intravenous catheters (39) . However, no significant relationship exists between catheter placement and complications of phlebitis (P = 0.79), which may be due to less catheterization in an emergency condition.
Phlebitis and its other complications are potential dangerous source for systemic infections and with the presence of phlebitis, the risk of developing these infections increases by 18 times (12) . The high rate of complications is likely due to absence of a proper standard protocol in vein puncture and critical situations and needs for immediate interventions, which can affect the quality of catheterizations and its subsequent care (31) .
The limitations of this study were the low sample size, not reviewing the personnel performance and how standards were observed. It is recommended to conduct studies in this regard in the most prolific hospitals and with higher number of beds, to perform effective and affordable interventions to address these problems.
Conclusions
The results showed that the proper selection and management of peripheral venous catheterization could allow longer use of the available catheter for antibiotic therapy and anti coagulant and maintenance treatment, without the lethal complications. To reduce the complications of these procedures, the nurses' clinical skills and standards should be considered to prevent dangerous complications and additional costs to the system and the patient.
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